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Obesity in Women
 
Suzanne Phelan, PhD, and Rena R. Wing, PhD 
Obesity rates are reaching 
epidemic proportions in the United 
States and other industrialized nations. 
In the United States, 34.1% of the 
population is overweight (defined as a 
BMI of 25-29.9 kg/m2), while 31.1% 
are obese (BMI> 30 kg/m2). Obesity 
affects 34.0% of women and 28.1% 
of men. Non-Hispanic black women 
have the highest rates of obesity: nearly 
half are obese. (Table 1) Obesity 
is six times more prevalent among 
women of low as compared with high 
socioeconomic status. 
Obesity causes, exacerbates, and 
predisposes to many diseases affecting 
women, including heart disease, breast 
and endometrial cancers, diabetes, 
urinary incontinence, and arthritis.1 
Weight gain in women during adult 
life is associated with increased risk of 
heart diseaseand death.1, 2 Even modest 
weight gains after age 18 dramatically 
increase the risk for the development 
of diabetes.2, 3 
Fortunately, modest weight 
losses of 5%-10% of body weight 
are sufficient to control, or at least 
improve,mostcomplicationsofobesity. 
Improvements inbloodpressure, serum 
triglycerides, high-density lipoprotein-
cholesterol, low-density lipoprotein-
cholesterol, blood glucose levels, 
sleep apnea, osteoarthritis, and gout 
are observed. In a recent large-scale 
study, increased physical activity and 
loss of 7 kg prevented or delayed the 
onset of type 2 diabetes in individuals 
with impaired glucose tolerance. 
Participants who were assigned to 
lifestyle intervention reduced their risk 
of developing type 2 diabetes by 58%. 
Participants receiving standard care 
plus pharmacotherapy (metformin) 
reduced their risk of type 2 diabetes by 
31%: lifestyle intervention was twice 
as effective as medication. 
key Components of
suCCessful Weight
Control 
Much of what we know about 
lifestyle change to promote successful 
weight loss isderived fromthe national 
Weight Control registry (nWCr) 
data. The NWCR is a registry of 
individuals who have successfully 
maintained a loss of at least 13.6 kg 
for at least 1 year.4 However, the 
5,000 participants in the NWCR have 
far exceeded these minimum criteria; 
on average, they have lost almost 70 
lb and kept it off for 6 years. Research 
from the NWCR and randomized 
controlled trials have identified several 
key lifestyle changes for long-term 
successful weight control. (Table 2) 
These include consumption of a low 
calorie, low fat diet, engaging in high 
“… modest weight 
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complications of 

obesity.”
 
levels of physical activity, and self-
monitoring. 
Consumption of a low calorie, low 
fat diet. Although the optimal degree 
of caloric restriction remains unclear, 
typically diets of approximately 1200­
1500 kcal/day for women and 1500­
1800 for men are recommended, with 
fat intake <30% of calories. Data 
from the NWCR support these low 
calorie, low fat recommendations. In 
addition, 78% of registry members 
reported eating breakfast every day of 
the week. Maintaining consistency 
in the diet also appears to be a key 
characteristic of NWCR participants; 
most participants reported that their 
eating was the same on weekends and 
weekdays and on holidays/vacations 
and the rest of the year. 
Recently, there has been renewed 
interest in diets that severely restrict 
carbohydrate intake, like the Atkins’ 
and South Beach diets. Such diets 
are only beginning to be formally 
evaluated in weight loss trials. 
Short-term evaluations have found 
significantly greater weight losses 
with low carbohydrate regimens 
relative to low fat, low calorie 
regimens. Two long-term evaluations 
of low carbohydrate diets found no 
significant differences relative to low-
fat diet controls at 1 year.5, 6 Although 
low-carbohydrate dieters are often 
allowed to eat as much protein and fat 
as they desire, the average intake on 
these regimens is approximately 1500 
kcal/day; this reduced calorie intake is 
responsible for the weight loss seen on 
these regimens. 
Self‑monitoring of body weight, 
food intake, and physical activity. Self-
Table 1.  Proportion of Women Overweight or Obese
(Females aged 20 to 74 years by race and Hispanic origin, 1999–2002) 
Overweight Obese
Race/Ethnicity (BMI greater than (BMI greater than or
or equal to 25) equal to 30) 
White 
(non-Hispanic) 57.0% 31.3% 
African American/ 
Black (non-His­ 77.5% 49.6% 
panic) 
Mexican American 71.4% 38.9% 
Age adjusted to the U.S. year 2002 standard population.
 
Source: Centers for Disease Control and Prevention, National Center for Health 

Statistics, National Health and Nutrition Examination Survey, Health, United 

States, 2002.
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Table 2. Key Strategies for Long Term Successful Weight Loss to sustain weight loss in adulthood. 
monitoring appears to be another 
important ongoing strategy for 
successful weight loss. Seventy-five 
percent of members in the NWCR 
weighed themselves at least once per 
week, and 44% weighed themselves 
daily. Additionally, 50% of registry 
members reported that they still 
occasionallycountedcalories,fatgrams, 
or both. Other treatment studies have 
confirmed the role of self-monitoring 
in successful weight management. 
Notably, self-monitoring is often not 
totally accurate; in fact, estimates of 
dietary intake obtained from such 
recording underestimate actual intake 
by 30% on average. Therefore, this 
technique should be viewed more 
as a behavior change tool than as an 
assessment technique. 
Engaging in High Levels of Physical 
Activity. Correlational studies, as well 
Consume a low calorie diet 1200-1500 kcal/day for women 1500-1800 kcal/day for men 
Consume a low fat diet <30% kcal/day from fat 
Consume breakfast Eat breakfast daily 
Increase physical activity Goal of 60 minutes/day 
Self-monitor weight, intake, and 
exercise Record daily 
Space is limited - Register by October 26, 2005 
Attend the
      Rhode Island Chronic Care Collaborative 
2nd Annual Outcomes Congress 
Jointly Sponsored by Brown Medical School
 November 2, 2005
             Crowne Plaza Hotel 
801 Greenwich Ave 
Warwick, RI 02886 
“The collaborative turns evidence 
based medicine into office 
practice by providing a structure 
for physician, staff and patient 
ideas to modify and improve our 
delivery of care.” 
Mark Schwager, MD 
University Medical Group-East Greenwich 
as controlled trials, show consistently 
that persons who engage in regular 
physical activity are the ones most 
likely to maintain a reduced weight. 
Almost all participants (91%) in the 
NWCR reported engaging in regular 
physical activity. On average, women 
in the registry reported that they 
engaged in 2545 kcal/week of physical 
activity and men engaged in an average 
of 3293 kcal/week in physical activity. 
This amount of physical activity is 
comparable to walking about 28 
miles/week or about an hour per day 
of moderate intensity physical activity. 
This amount of physical activity is 
also consistent with the United states 
department of agriculture’s (Usda) 
recommendations for the general 
public. The USDA recommends that 
adults engage in 60 to 90 minutes/day 
of moderate intensity physical activity 
Most NWCR subjects meet this 
recommendation. 
Results of other studies support 
the recommendation for high levels of 
physical activity and suggest that high 
levels may be necessary to prevent 
weight regain after weight loss. Jakicic 
et al.8 reported that greater levels of 
physical activity had minimal impact 
on 6-mo weight loss in women 
who were reducing energy intake. 
However, the higher amounts of 
exercise appeared to be more effective 
for prevention of weight regain. It 
was reported that women engaging 
in ~280 min/wk of at least moderate 
intensity physical activity (i.e., brisk 
walking) throughout the 18-mo study 
reduced their body weight by 13 ± 8.0 
kg, whereas exercising <200 min/wk 
or <150 min/wk resulted in weight 
loss of 8.5 ± 5.8 and 3.5 ± 6.5 kg, 
respectively. 
Dividing physical activity into 
multiple 10-min bouts may facilitate 
initial adoption of activity in previously 
sedentary women. Home-based 
exercise programs and the use of home 
exercise equipment may also enhance 
exercise adherence and improve the 
maintenance of weight loss. 
treatments speCifiC for
Women
Several treatments have been 
tailored to address weight concerns 
of women. Although the basic 
elements of treatment are consistent 
with standard weight control practices 
(i.e., modifying diet, physical activity, 
and self-monitoring), the timing and 
structure of treatment may be tailored 
to address the needs of women. 
Pregnancy One period when 
obesity prevention efforts may be 
particularly effective for women is 
the period surrounding pregnancy. 
Although studies of the general 
population have reported average 
weight gains of only 0.4 to 3.8 kg more 
than aging, approximately 25% of 
women experience a weight gain of 4.5 
kg or more with pregnancy. Moreover, 
weight changes during pregnancy are 
strongly related to subsequent weight 
change and future obesity. 
Learn from fellow physicians in Rhode Island how to successfully redesign your 
approach to diabetes in a way that promotes patient and doctor satisfaction while
    earning financial incentives for your practice”…
    Chris Campanile MD, PhD     Chairperson, RI Chronic Care Collaborative 
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We’ll be there for you tomorrow. 
By careful underwriting, aggressive claims defense and comprehensive risk management services, 
ProMutual Group offers doctors a clear advantage in liability protection. As a result, our doctors enjoy 
peace of mind knowing that their reputations and personal assets are secure. 
However, in today’s environment even the best doctor can have a frivolous lawsuit brought against them. 
When you consider that defending a malpractice lawsuit is an expensive proposition there is a school of 
thought that suggests we could save money by settling more cases… but we disagree. We’re in the 
business of protecting doctors and over the last several years, integrity has been our best accounting 
formula. ProMutual Group has proven that decisions based on protecting good doctors have, in the end, 
kept our company financially secure and allowed us to offer doctors steadfast protection. 
One way we accomplish our goal is by helping doctors avoid risk. That is why we maintain the largest 
risk management staff in our area and why we pioneered such techniques as peer-rated office appraisals. 
We’ll be there for you today, tomorrow, and for your entire career. Call one of our agents today. 
Financial Integrity, Physician Loyalty 
101 Arch Street, Boston, Massachusetts 02110 ■ 888-776-6888 ■ WWW.PROMUTUALGROUP.COM 
Dr. Ballarin-Feldman, insured since 1984 
Bill Mende 
Mastors & Servant 
East Greenwich ■ 401-885-5700 
Joanne Peacock 
AON Risk Services of RI 
Providence ■ 401-331-7700 
William Allen 
Troy, Pires & Allen 
East Providence ■ 401-431-9200 
Nat Calamis 
Starkweather & Shepley 
East Providence ■ 401-435-3600 
Steve Hickey 
Hickey & Associates 
Warwick ■ 401-467-6333 
John Lathrop 
Lathrop Ins. Agency 
Westerly ■ 888-596-2530 
Anthony Paolino, Jr. 
Paolino Ins. Agency 
Providence ■ 401-421-2588 
John Tickner 
Babcock & Helliwell 
Wakefield ■ 401-782-1800 
Contact one of our Rhode Island agents: 
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The single strongest predictor 
of weight gain from pre-to 1-year 
post-pregnancy is the magnitude of 
weight gained during pregnancy. The 
National Academy of Science institute 
of Medicine (ioM) has formulated 
recommendations for healthy weight 
gain during pregnancy. However, in 
a recent study of 500 pregnancies in 
Rhode Island, we found that more 
than one-third of normal weight 
women and two thirds of overweight 
women exceeded these recommended 
levels; similar findings have been 
observed elsewhere.9, 10 
Women with excessive weight 
gains during pregnancy are at 
increased risk of retaining significant 
degrees of weight postpartum.11 
Moreover, weight gains that exceed 
the recommended levels have been 
connected to hypertension, diabetes, 
pre-eclampsia, cesarean sections, and 
babies that are large for gestational age. 
Helpingwomengaintherecommended 
amount during pregnancy through 
healthy eating, physical activity, 
and self-monitoring, could prevent 
excessive weight retention and its 
associated complications. The years 
preceding and/or following pregnancy 
may provide other opportunities 
(“teachablemoments”)forpractitioners 
to help women achieve and maintain 
a healthy body weight. Breastfeeding 
for one-year post-partum may slightly 
reduce one-year weight retention, but 
has other benefits for maternal and 
infant health. Our clinic is seeking 
to determine whether the incidence of 
pregnancy-associated weight retention 
and obesity can be reduced through 
behavioral lifestyle interventions that 
target the pre-pregnancy, pregnancy, 
and/or the postpartum periods. 
Menopause Another high-risk 
time for weight gain in women is the 
period surrounding menopause. In a 
longitudinal study of 541 healthy pre­
menopausal women, aged 42 – 50 at 
study entry, the average weight gain was 
5 pounds over 3 years and 12 pounds 
over 8 years. This gain was associated 
primarily with aging, rather than with the 
hormonal changes of menopause per se. 
Moreover, decreased physical activity 
was the most consistent behavioral 
factor associated with this gain. 
The menopausal transition 
is associated with a worsening in 
cholesterol levels, an effect which is 
particularly pronounced in women 
who gain weight at this time. 
Therefore, lifestyle intervention 
aimed at modifying dietary and 
physical activity behaviors might help 
prevent both the weight gain and 
the worsening in cardiovascular risk 
factors.The Women’s Healthy Lifestyle 
Project 12 was a 5-year randomized 
clinical trial testing the hypothesis 
that lifestyle intervention could 
reduce the magnitude of weight gain 
and the increase in LDL-cholesterol 
seen in women during the time of the 
menopause. The 535 participants were 
aged 44 – 50, had a BMI of 20 – 34, 
fasting cholesterol of 140 – 260 mg/ 
dl and a fasting LDL-C of 80 – 160 
mg/dl. These women were randomly 
assigned to lifestyle intervention or an 
assessment only control group. 
All women, including those who 
were normal weight, were encouraged 
to lose weight initially to offset the 
anticipated weight gain. Women 
who were normal weight (BMI < 24 
mg/dl) were encouraged to lose 5 lbs; 
those with a BMI of 25 – 26 were 
encouraged to lose 10 lbs; those with 
a BMI of 27 – 34 were encouraged 
to lose 15 lbs. Women consumed a 
low calorie/low fat diet and increased 
physical activity to a goal of 1000 – 
1500 kcal/week. Intervention activities 
included 6 months of group meetings 
followed by periodic individual and 
group sessions throughout the 4 years. 
Follow-up assessments were held at 6, 
18, 30, 42, and 54 months. 
The intervention was effective 
in blunting the anticipated gain; the 
intervention group lost 10.8 lb during 
the first 6 months. Although these 
women gradually regained weight over 
the course of the trial, they maintained 
a weight loss of -0.2 lb at 54 months. 
This contrasted with a 5.2 lb weight 
gain in the control group. At the end 
of the study, 55% of the intervention 
participants were at or below their 
baseline weight, compared with 26% 
of controls (p < .001). Weight loss was 
strongly associated with adherence to 
both physical activity and the dietary 
prescriptions. 
The intervention also produced 
significant effects on lipids, blood 
pressure, insulin, and glucose. At 
month 54, LDL cholesterol in the 
intervention group had increased by 
3.5 mg/dl, whereas the control group 
had increased by 8.9 mg/dl (p .009). 
Waist circumference decreased 2.9 cm 
in the intervention group compared 
with .5 cm in the control. Thus, 
intervention at this time period may 
have multiple benefits for women. 
Urinary incontinence Urinary 
incontinence may be alleviated by 
weight loss. An estimated 13+ million 
women in the US have urinary 
incontinence; including approximately 
25% of reproductive age women and 
50% of postmenopausal women. 
Epidemiological studies show that 
obesity is a strong risk factor for 
incontinence; each 5-unit increase 
in BMI leads to 60% increase in risk 
of daily incontinence. Among older 
women with incontinence, 65 – 75% 
are overweight. 
Several studies have suggested that 
weight loss may improve incontinence. 
Subak et. al13 reported results of a small 
randomized trial with 42 overweight 
or obese incontinent women: 22 
were randomized to an immediate 
weight loss condition, 20 to a delayed 
treatment control. The weight loss 
intervention included a very low 
calorie diet, exercise, and behavior 
modification. The intervention-group 
women lost 14 kg compared to a 0 kg 
in the control group. This weight loss 
resulted in a 60% reduction in weekly 
incontinence episodes compared to a 
15% reduction in the control group. 
In the intervention group, 16% of 
women had 100% improvement in 
incontinence, 37% were at least 75% 
improved, and 58% were at least 50% 
improved. Stress and urge incontinence 
both decreased in the treatment group 
vs. the wait-list. 
The nih (niddK) recently 
funded a multi-center clinical trial, 
pride (program to reduce 
incontinence through diet and 
exercise), testing the effectiveness of 
weight loss for women with urinary 
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Table 3. 
NIH-funded Studies Currently Recruiting at the 
Weight Control and Diabetes Research Center (401-793-8940) 
PRIDE: Program to Reduce Urinary Incontinence by Diet and Exercise.
This study provides an 18-month weight loss program for overweight 
women aged >30 years with > 10 incontinent episodes/week.
LEAP: Lifestyle, Eating and Activity Program. This 18-month program is 
recruiting pairs of overweight individuals who live together (e.g., spouses) 
to examine the effects of modifying the home environment. 
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13.	 Subak LL, Whitcomb E, et al. Weight loss. J 
Urol 2005;174: 190-5. 
14.	 Salamone LM, Cauley JA, et al. Effect of 
lifestyle intervention on bone mineral den­
sity in premenopausal women. Am J Clin 
Nutr 1999;70: 97-103. 
Suzanne Phelan, PhD, is Assistant 
Professor, Department of Psychiatry 
and Human Behavior, Brown Medical 
School. 
Rena R. Wing, PhD, is Professor, 
Department of Psychiatry and Human 
Behavior, Brown Medical School. 
CorrespondenCe: 
Suzanne Phelan, PhD 
Brown Medical School 
The Miriam Hospital 
196 Richmond Street 0HYSICIANgS 
Providence, RI 02903 
Phone: (401) 793-8968 
E-mail: sphelan@lifespan.org 
WITH  
"USINESS2ECEPTION  
0(93)#)!.g3  /&&)#%  
#/.$/ ). 3/54(  
+).'334/7. 0!2+  
.EWLY RENOVATED SPACE  
WITH SEAT 7AITING 2OOM  
"USINESS2ECEPTION /FFICE  
0RIVATE $OCTORgS /FFICE  
WITH &ULL "ATH  %XAM  
2OOMS AND 82AY 2OOM  
   
 #ALL $EBRA  
2%-!8 &)6% 34!2  
 %XT 	 
0RIVATE  
&ULL  
TH  
#OST 
355
 
Vol. 88 No. 10 october 2005 
